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MOBILE USER AUTHENTICATION IN CONNECTION WITH ACCESS TO 

MOBILE SERVI CES 



Technical Field of the Invention 

The present invention relates to a method and a 
system for enabling a server on a packet switched network 
5 to authenticate a user of a wireless terminal prior to 
granting the terminal access to a service. 

Technical Background and Prior Art 

At present, there is an increasing interest to be 
able to use mobile devices, or wireless terminals, as 
access devices for web browsing, intranet access, access 
to personal electronic mailbox accounts, as well as to 
other services supporting such mobile access. Lately, 
many services supporting such access by wireless 
15 terminals have been implemented so as to base its 

communication on the Wireless Application Protocol (WAP) , 
so called WAP services. 

Before granting a wireless terminal access to a 
service it is most often desired, not to say required in 
case the service is a corporate intranet or a personal 
electronic mailbox account, to perform some kind of 
authentication of the wireless terminal or wireless 
terminal user. A problem in connection with this is that 
the server hosting the service need some user specific, 
25 or terminal specific, information on which the 

authentication can be based. This is particularly a 
problem in connection with WAP (Wireless Application 
Protocol) services in those cases the MISISDN (Mobile 
Station Integrated Services Digital Network) number of 
the wireless terminal is not transferred to the server 
hosting the WAP service during access of the service. 

In US, 6 078 908, a method for authorization in data 
transmission systems is described. A user sends a 
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qualifying identification of a data input apparatus 
together with a request for the generation, or selection, 
of a transaction authorization number (TAN) to an 
authorization computer. The authorization computer 
answers by sending a TAN over a second communication 
path, different from the first communication path, to a 
monitor, e.g. a pager. The user reads the TAN on the 
monitor and enters it to the data input apparatus. The 
TAN is transmitted to the authorization computer which 
validates it in order to establish a connection between 
the data input apparatus and a receiver unit. 

This solution according to US, 6 078 908 not only 
requires the implementation of an authorization computer, 
but it is a cumbersome and not a very convenient way for 
the user of the data input apparatus to authenticate 
himself. Further it needs two terminals used for 
authentication . 
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Summary of the Invention 

The present invention provides a method and a system 
for enabling a server to authenticate a connecting 
wireless terminal user when no unique terminal 
identification is received by the server during 
establishment of a session with a calling wireless 
25 terminal. 

According to the present invention, a method 
according to independent claim 1 and a system according 
to independent claim 13 are provided. Preferred 
embodiments are defined in the dependent claims. 

According to the invention, a wireless terminal 
initiates transmission of a first set of user 
identification parameters to a server over a first 
communication path, after which the terminal transmits a 
second set of user identification parameters to the 
server over a second communication path. The server then 
bases authentication of the wireless terminal on a match 
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between the first set of parameters and the second set of 
parameters . 

Thus, after reception of the second set of 
parameters over the second communication path, and 
5 authentication of the terminal by matching the two sets 
of parameters, the server can grant the terminal access 
to a service, for which authentication is required, over 
the second communication path. This is accomplished even 
though access to the server is performed by means of a 
10 communication session during which establishment there 

are no unique terminal identification data transferred to 
the server . 

Further features and advantages of the invention 
will become more readily apparent from the following 
15 detailed description of a number of exemplifying 

embodiments of the invention. As is understood, various 
modifications, alterations and different combinations of 
features coming within the spirit and scope of the 
invention will become apparent to those skilled in the 
art when studying the general teaching set forth herein 
and the following detailed description. 
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Brief Description of the Drawings 

Exemplifying embodiments of the present invention 
25 will now be described with reference to the accompanying 
drawings, in which: 

Fig. 1 schematically shows an exemplifying system 
and its operation in accordance with an embodiment of the 
invention; 

30 Fi 9- 2 schematically shows an exemplifying system 

and its operation in accordance with another embodiment 

of the invention; 

Fig. 3 shows a flow chart with the basic operation 

of the embodiment in Fig. 2; and 
35 Fi 9- 4 schematically shows an exemplifying system 

and its operation in accordance with yet another 

embodiment of the invention. 
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Detailed De scription of the Invention 

With reference to Fig.i an exemplifying embodiment 
of the invention will now be described. Fig. i shows a 
5 wireless terminal 10 0 connected to a radio communications 
network 110 and a server 120 of a packet switched network 
130. Fig. l also illustrates the existence of a first 
communication path 140 and of a second communication path 
150. 

10 The server 12 0 administrates a service to which 

access is desired by the wireless terminal. This service 
is either implemented and executed on the server 120 
itself or any another server (not shown) with which the 
server 12 0 communicates over the packet switched network 
130. The packet switched network 13 0 can be the Internet, 
a corporate intranet or any other packet switched 
network. The server 120 includes first server means 125 
for communication over the fist communication path 140, 
second server means for communication over the second 
communication path 150, as well as means for 
authenticating a connecting wireless terminal. 
Furthermore, the server 120 may support content 
conversion between protocols used by the wireless 
terminal and any other server on the packet switched 
25 network. 

The wireless terminal 100 is adapted to communicate 
with the server 12 0 over the first communication path 140 
as well as over the second communication path 150. 

An exemplifying mode of operation of the embodiment 

3 0 in Fig. l is as follows. When the user of the wireless 

terminal 100 wishes to access a service administrated by 
the server 120, he first initiated the transmission of a 
first set of user identification parameters over the 
first communication path 140 to the first server means 

35 125. The user then accesses the second server means 126 

over the second communication path and transmits a second 
set of user identification parameters to the server. If 
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the server 120 authenticates the terminal successfully 
based on a comparison of the two received sets of user 
identification parameters, the wireless terminal 100 will 
be granted access to the service administrated by the 
server 12 0. 

This way of accessing the service, while at the same 
time being authenticated, is very intuitive to the user. 
With a simple command to the terminal, the user may 
initiate transmission of the first set of parameters to 
the server. Subsequently, a URL (Uniform Resource 
Locator) stored as a bookmark can be used for 
establishing the session over the second communication 
path with the server. The user then completes the second 
set of parameters for transmission to the server, after 
which the server authenticates the user and grants access 
to the requested service over the established session. 

Obviously, there are various way of completing the 
second set of parameters. For example, according to an 
embodiment, the first and the second set of parameters 
will include a password. This password may advantageously 
be the same as the PIN code normally used by the user 
together with the terminal. Thus, the step of completing 
the transmission of the second set of parameters may 
advantageously be implemented by a step of simply 
requiring the user to enter this PIN code. 

With reference to Fig. 2 another exemplifying 
embodiment of the invention will now be described. In 
this embodiment the wireless terminal 200 is equipped 
with WAP protocol stack and a browser supporting WML 
(Wireless Markup Language) for browsing the Internet, an 
intranet, or the like, i.e. the wireless terminal is able 
to operate as a WML client. However, it should be 
understood that the wireless terminal could be any device 
that is adapted to interface to the Internet or an 
intranet and communicate with servers on such a network 
using any of the presently known markup languages, either 
directly or through some protocol gateway. The wireless 
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terminal 200 is connected to a radio communications 
network 210 and supports utilization of a short message 
service provided by that network. 

The first communication path for transmitting the 
first set of parameters to the server 220 is a 
communication path provided via an SMS-C (Short Message 
Service Centre) 240. The second communication path for 
transmitting the second set of parameters to the server 
220 is a communication path provided by a WAP (Wireless 
Application Protocol) session between the wireless 
terminal 200 and the server 220 via a WAP gateway 250 By 
means of the first communication path, the wireless 
terminal is able to initiate a transmission of an SMS 
message to the server 22 0 administrating the service to 
which access is desired. By means of the second 
communication path, the wireless terminal is able to 
initiate a WAP session over the WAP gateway 250 with the 
server 220 administrating the service. 

The wireless terminal initiates the transmission of 
the first set of parameters by requesting the SMS-C to 
transmit an SMS message to the server, in which server 
the SMS message is received by an SMS gateway. The SMS 
gateway then derives the first set of parameters based on 
the MSISDN of the terminal that initiated the SMS 
message, which MSISDN will be included in the originating 
address field of the received SMS message. The 
parameters, such as a user identification parameter in 
the form of a user name, or, alternatively the MSISDN 
number, and an associated password, will be forwarded 
from the SMS gateway to the service administrated by the 
server in order for the service to later base 
authentication of the terminal user on these parameters. 

The wireless terminal transmits the second set of 
parameters, which second set includes the same parameters 
as the first set, over an established WAP session via the 
WAP gateway. As is understood, depending on the 
technology used, this session could alternatively be 
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established via a combined WAP gateway/server within the 
server administrating the service. 

As stated, the server 220 administrates a service to 
which access is desired by the wireless terminal 200. The 
server 220 includes an SMS gateway 225 for communicating 
with the wireless terminal over the SMS-C 240, WAP 
session means 226 for communicating with the wireless 
terminal over a WAP session, as well as means for 
authenticating a connecting wireless terminal. The SMS 
gateway 225 is operative to transfer information, derived 
from and/or received in, an SMS message to the WAP 
session means 226. The WAP session means 226 has a design 
and operation corresponding to that of a WAP server and 
is thus capable of performing services on behalf of a 
connecting wireless terminal. It may thus also be capable 
of performing content conversions, for example from/to 
WML to/from HTML (HyperText Markup Language) or any other 
markup language which may be used by any other server on 
the Internet or intranet with which the WAP session means 
is to communicate in order to administrate the desired 
service. Such conversion also includes converting to/from 
the information format used by any database which is 
needed to be accessed for administrating the desired 
service . 

Thus, this embodiment comprising a WAP session for 
the second communication path will be advantageous in a 
situation where the wireless terminal's MSISDN number is 
not received by the server when a WAP session is 
established between the two. In such a situation, the 
server administrating a service for which authentication 
xs needed, will have no user or terminal information on 
which to base the authentication. However, by 
transferring such user or terminal information over the 
first communication path beforehand, the server can 
authenticate the terminal by matching the previously 
received user or terminal information with that user or 
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terminal information which is transferred by the user to 
the server over the WAP session. 

Additional security is added by requiring that the 
second set of parameters is transmitted over the second 
5 communication path within a predefined time limit, such 
as e.g. two minutes, following the point in time when the 
first set of parameters were transmitted to the server. 

In this embodiment referred to by Fig. 2, the 
exemplifying service is an electronic mailbox' account 
10 service administrated by the server 220. Thus, the WAP 
session means 226 communicates with a second server 
implementing an e-mail account server 227. 

The following is an exemplifying description of the 
operation of the system shown in Fig. 2. This operation 
15 is also illustrated in the flow chart of Fig. 3. 

When the user of the wireless terminal 100 wishes to 
access a service administrated by the server 120, he 
first initiated the transmission of an SMS message by 
making a request to the SMS-C 240. The implementation of 
this can be made in such way that the user simply presses 
a "w" for WAP session which automatically initiates a 
request of an SMS message to a pre-stored destination 
address designating the server 220. Upon reception of the 
SMS message by the SMS gateway 225 of server 220, the SMS 
gateway will match the MSISDN in the originating address 
filed of the SMS message against a table 228 storing user 
names and passwords corresponding to various MSISDN. The 
table may also include the time the user sent the SMS 
message. The database in which table 228 is stored may 
30 further include the network address relevant to the user, 
e.g., in this embodiment, the network address of e-mail 
account server 227. The SMS gateway then transfers the 
derived user name, and/or the received MSISDN, and the 
associated password as the first set of user 
identification parameters to the WAP session means 226. 
The SMS gateway also includes a time stamp which 
indicates the time of reception of the SMS message in the 
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first set of parameters transferred to the WAP session 
means . 

The user of the wireless terminal then accesses the 
server 220 within a certain time from effectuating the 
5 «w" command. The user performs this by simply selecting a 
URL (Uniform Resource Locator) bookmark designating the 
server 220. The URL is user specific and contains the 
username encrypted with a key only known by the server. 
The user has acquired this URL by first logging into a 
10 secure environment, like for example a corporate 

intranet, and then requesting that the URL be sent as an 
OTA (over the air) bookmark to the wireless terminal. 
This method prevents other users from trying to login to 
the account and guessing the password, while the SMS 
15 enabled window is open. 

Having established a WAP session with the server 
220, the user transmits a second set of parameters which 
includes his user name, and/or MSISDN, and the associated 
password. For example, the user name or MSISDN may be 
2 0 transmitted automatically by the application in the 

wireless terminal or by the user selecting a suitable 
command for the purpose. The user then completes the 
second set of parameters by entering his password, 
preferably in the form of the PIN code normally used when 
25 operating the wireless terminal. 

The server 220 will upon reception of the second set 
of parameters compare the received user name and password 
of the second set with the user name and password 
forwarded by the SMS gateway. If there is a match, and if 
the second set of parameters were received within a 
predefined time limit following the time stamp included 
in the first set of parameters, the wireless terminal is 
authenticated by the server and access to the requested 
service is granted. In this case the user wishes to 
access his personal e-mail account, which means that the 
WAP session means 22 6 will communicate with the e-mail 
account server 227, using the network address relevant to 
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the user and stored in association with the table 228 in 
the database as discussed above, to enable the user to 
access, by reading, deleting, transmitting etc., e-mails 
of /from his mailbox. 
5 Preferably, the server 220 will format information 

of accessed e-mails such that the information can be 
transferred and suitably be displayed on the wireless 
terminal, e.g. shortening the messages and/or 
transferring the inbox subject headers together with 
10 sender and a number to enable retrieval of further 
information by selection of the number. 

With reference to Fig. 4, yet another exemplifying 
embodiment of the invention will be described. This 
embodiment differs from the embodiment of Fig. 2 in that 
15 the second communication path is implemented via a GMSC 
(Gateway Mobile Switching Centre) 450 rather than via a 
WAP gateway. Also, the second server means of the server 
for communicating over the second communication path is 
implemented by voice session means 426 rather than WAP 
2 0 session means. In addition to the SMS gateway and the 
voice session means, the server 420 includes means for 
text-to-speech and speech-to-text conversion. The other 
elements in Fig. 4 correspond to those described in Fig. 
2 and have therefore been given the same reference 
25 numerals as in Fig. 2. 

The operation is similar to that of the embodiment 
in Fig. 2. The main difference is that the second set of 
parameters is transmitted by the user of the wireless 
terminal over a voice session established with the voice 
session means 426 of the server 420 over the GMSC 450. 
Preferably, the user of the terminal in this embodiment 
initiates the process by simply presses a «v" for Voice 
session, which command automatically initiates a request 
of an SMS message to a pre-stored destination address 
designating the server 420. The user then establishes a 
voice session with the server 420, e.g. by selecting a 
predefined destination address /number, and provides the 
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server with the second set of parameters for 
authentication. 

By means of the speech-to-text means the server is 
able to interpret command from the user when controlling 
the access to his mailbox account . Correspondingly, the 
text-to-speech means enables the server 420 to transform 
information from the mailbox account to speech to which 
the user may listen. This is obviously an advantageous 
way of accessing a mailbox account or any other service 
suitable for the same kind of access, since it, e.g., 
enables the user of the terminal to, in a safe way, 
access the service or mailbox while driving a car.' 

It is to be understood that the wireless terminal 
described in this document is either a stand-alone RF 
(Radio Frequency) transceiver having processing 
capabilities and displaying means, such as a mobile 
telephone or a hand-held PDA (Personal Digital 
Assistant) , or, a RF transceiver arranged in 
communication with any kind of portable equipment having 
processing capabilities, such as a portable laptop 
computer . 

It should be noted that the detailed description 
above of different embodiments of the invention has been 
given by way of illustration only and that these 
therefore are not intended to limit the scope of the 
invention, as it is defined by the appended claims. 
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CLAIMS 

1. A method for enabling a server on a packet 
switched network to authenticate a user of a wireless 
terminal prior to granting the terminal access to a 
service administrated by the server, the method 
including : 

initiating, from the wireless terminal, transmission 
of a first set of user identification parameters to the 
server over a first communication path; 

transmitting, from the wireless terminal, a second 
set of user identification parameters to the server over 
a second communication path; 

obtaining access, at the wireless terminal over the 
second communication path, to the service in dependence 
on an authentication based on a match between the first 
set of parameters and the second set of parameters. 

2. The method as claimed in claim 1, wherein said 
initiating step includes initiating the transmission of 
an SMS (Short Message Service) message, which includes 
the first set of parameters, from an SMS-C (Short Message 
Service Centre) to the server. 

3. The method as claimed in claim 1 or 2, wherein 
25 each set of said first and said second set of user 

identification parameters includes a user identification 
parameter and a password parameter. 



4. The method as claimed in claim 3, wherein the 
user identification parameter is a user name or an MSISDN 
(Mobile Station Integrated Services Digital Network) 
number . 



5. The method as claimed in claim 4, wherein the 
35 password parameter is a PIN (Personal Identity Number) 
code. 
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6. The method as claimed in any one of claims 1-5, 
wherein authentication further is based on the 
transmission of said second set of user identification 
parameters within a predefined time limit following the 
transmission of said first set of user identification 
parameters . 

7. The method as claimed in any one of claims 1-6 
wherein said transmitting step involving the second set 
of parameters is effectuated by using a URL bookmark 
stored in the wireless terminal and designating the 
server. 

8. The method as claimed in claim 7, wherein the URL 
X8 user specific and includes the username encrypted with 
a key only known to the server. 

9. The method as claimed in claim 7 or 8, wherein 
the URL previously has been received from a corporate 

20 intranet as an OTA bookmark. 

10. The method as claimed in any one of claims 1-9 
wherein said transmitting step includes transmitting the 
second set of parameters over a WAP (Wireless Application 
Protocol) session established between the wireless 
terminal and the server. 

11. The method as claimed in any one of claims 1-8 
wherein the service administrated by the server concerns 
an electronic mailbox account associated with the user. 

12. The method as claimed in any one of claims 1-9 
wherein said transmitting step includes transmitting the 
second set of parameters over a voice session established 
w lt h the server, and wherein the server, by means of 
text -to- speech and speech-to-text conversion, provides 
the user with a service for listening to, and initiating 
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transmission of, electronic mails via an electronic 
mailbox account associated with the user. 

13. A system for enabling a server on a packet 
5 switched network to authenticate a user of a wireless 
terminal prior to granting the terminal access to a 
service administrated by the server, the system 
including: 

first server means for receiving information over a 
10 first communication path; 

second server means for receiving information over a 
second communication path; 

the wireless terminal being adapted to initiate 
transmission of a first set of user identification 
parameters to the server over the first communication 
path and to transmit a second set of user identification 
parameters to the server over the second communication 
path; and 

the server being adapted to base authentication of 
the wireless terminal on a match between the first 
set of parameters and the second set of parameters. 

14. The system as claimed in claim 13, wherein said 
first server means is implemented by an SMS gateway and 
said first set of user identification parameters is 
included in a SMS message. 

15. The system as claimed in claim 13 or 14, wherein 
each set of said first and said second set of user 
identification parameters includes a user identification 
parameter and a password parameter. 



16. The system as claimed in claim 15, wherein the 
user identification parameter is a user name or an MSISDN 
35 number. 
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17. The system as claimed in claim 16, wherein the 
password parameter is a PIN code. 

18. The system as claimed in any one of claims 13- 
17, wherein authentication further is based on the 
transmission of said second set of user identification 
parameters within a predefined time limit following the 
transmission of said first set of user identification 
parameters . 



19. The system as claimed in any one of claims 13- 

18, wherein said second server means is implemented by 
WAP session means and said second set of user 
identification parameters is transmitted in a WAP session 

15 established between the wireless terminal and the server. 

20. The system as claimed in any one of claims 13- 

19, wherein the service administrated by the server 
concerns an electronic mailbox account associated with 

20 the user. 

21. The system as claimed in claim 13-18, wherein 
said second server means is implemented by voice session 
means which includes means for text-to-speech and speech- 

25 to-text conversion for providing the user with a service 
for listening to, and initiating transmission of, 
electronic mails via an electronic mailbox account 
associated with the user. 



30 



WO 2004/056038 



1/4 



PCT/TO2002/005461 




WO 2004/056038 



• 



PCT7IB2002/005461 



2/4 





WO 20M/05603S PCT/IB2002/005461 

3/4 



Initiate transmission of an SMS 
message with a first set of parameters 
over a first communication path 



< T- 



Initiate transmission of a second 

set of parameters using a WAP session 

over a second communication path 




Yes 



Access granted to service 



FIG. 3 



WO 2004/056038 

• 4/4 



PCT7IB2002/005461 



<2 cn 

^f" T— < 

r— ( i — ( r— I 

CN 04 <N 

o o o 
o o o 
c^cn cn 



I I I 

rn m m 

CN (N (N 



e 



§ o 



a .9 
> a b 

to S J-3 



CO 



On 

ro m m 
rn m m 

CN CN 

o o o 
^ ^ 
oo oo oo 
in ^ in 
m m m 
+ + + 




INTERNATIONAL SEARCH REPORT 



A. CLASSIFICATION OF SUBJE' 



TTER 



International application No. 

PCT/IB^ft/05461 



IPC7: H04L 9/32 

According to International P atent Classification (IPC) or to both national classification and IPC 
B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

IPC7: H04L, G06F 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 

SE,DK,FI,NO classes as above 



Electronic data base consulted during the international search (name of data base and, where practicable, search 

EPO-INTERNAL, WPI DATA 



terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



US 6078908 A (KIM SCHMITZ), 20 June 2000 
(20.06.00), figure 3, abstract 



W0 0192999 A2 (CITRIX SYSTEMS, INC.), 

6 December 2001 (06.12.01), see the whole document 



W0 02073934 A2 ( TELEF0NAKTI EB0L AGET LM ERICSSON 
(PUBL)), 19 Sept 2002 (19.09.02), abstract 



WO 0122760 Al (NOKIA MOBILE PHONES LTD), 

29 March 2001 (29.03.01), see the whole document 



_X[ Further documents are listed in the continuation of Box C. fj See patent family 



Relevant to claim No. 



1-3,13-15 
4-12,16-21 

1-3,13-15 

4,16 

1-21 



annex. 



Special categories of cited documents: — 

* A * SfSfJS* ******* e eneral of the art which is not considered 
to be of particular relevance 

E " fiHn^date^ 0 ^ 011 ^ patent but P ublisJied on or alter the international 

L* document which may throw doubts on priority claimfs) or which is 
ated to establish the publication date of another citation or other 
special reason (as specified) 

O* document referring to an oral disclosure, use, exhibition or other 



P * SJ^K^*? 1 - P"? t0 tte ilrte ™ational filing date but later than 
the priority date claimed 



*T" later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

"X" document of particular relevance: the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

*Y" document of particular relevance: the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

*&" document member of the same patent family 



Date of the actual completion of the international search 



25 June 2003 



Name and mailing address of the ISA/ 
Swedish Patent Office 
Box 5055, S-102 42 STOCKHOLM 
Facsimile No. + 46 8 666 02 86 
Form PCT/ISA/210 (second sheet) (July 1998) 



Date of mailing of the international search report 

0 1 ,-07- 2003 



Authorized officer 

Rune Bengtsson/mj 

Telephone No. +46 8 782 25 00 



INTERNATIONAL SEARCH REPORT 



Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Internatio nal application No. 



Category^ — - - — iadiCali0n ' ^ oftherelevantpassa.es | kl. 

A 




1-21 



Form PCT/ISA/210 (continuation of second sheet) (July 1998) 



INTERNATIONAL SEARCH REPORT 
Information on pate^jamily members 



Internatio nal application No. 

PCT/I^fc'05461 



Patent document 
cited in search report 


Publication 
date 




Patent family 
member(s) 


Publication 
j date 


US 6078908 


A 


20/06/00 


AT 




ir /i i /no 

lb/11/02 








Al 1 

Au 


bob4byo A 


05/11/98 








RR 




20/03/01 








CM 




"I A /n*) /on 

10/02/99 








DE 


19718103 A 


04/06/98 








DE 


59805939 D 


00/00/00 








EP 


0875871 A,B 


04/11/98 








SE 


0875871 T3 










ES 


2186019 T 


01/05/03 








JP 


10341224 A 


22/12/98 








1 W 


4ZooU4 d 


00/00/00 


WO 0192999 


A2 


06/12/01 


AM 
ML) 


£A7QlCA1 A 

04/obUl A 


ll/12/Ol 


WO 02073934 


A2 


lQ/OQ/nP 


HQ 




ll/10/Ol 


W0 0122760 


Al 


29/03/01 


AU 


7289800 A 


24/04/01 








L>EM 


1 QQ1 111 T 


15/01/03 








EP 


1212915 A 


12/06/02 








FI 


110224 B 


00/00/00 








FI 


991991 A 


17/03/01 








JP 


2003510917 T 


18/03/03 


DE 10102779 


Al 


29/08/02 


NONE 







Form PCT/ISA/210 (patent family annex) (July 1998) 



